Structure-function relationships of retinoids in their effects on retinol-binding protein metabolism in cultured H4II EC3 liver cells.
Studies were conducted to explore the structural features of retinoids that may be required to stimulate the secretion or production of retinol-binding protein (RBP) by H4II EC3 rat hepatoma cells in culture. Sixteen retinoids, that differed from all-trans-retinol in the cyclohexene ring, the polyene side chain, and/or the functional end group, were each incubated with H4II EC3 cells, and RBP secretion and accumulation were determined by radioimmunoassay. A number of retinoids, in addition to retinol, effectively stimulated RBP secretion. The results suggest that an intact cyclohexene ring may be necessary for the stimulation of RBP secretion. In contrast the system did not exhibit much specificity with regard to either the structure of the side chain or the nature of the end group. No relationship was found between the ability of a retinoid to stimulate RBP secretion and production and its biological activity. The biologically active retinoid, 13-cis-retinoic acid, was inactive in the present system, whereas the biologically inactive perhydromonoeneretinol was moderately effective in stimulating both RBP secretion and accumulation. In contrast, there appeared to be some relationship between the ability of different retinoids to stimulate RBP secretion and their ability to bind to RBP. In general, retinoids that had previously been shown to bind to RBP produced a greater stimulation of RBP secretion than those that did not bind to RBP. The secretion of RBP obtained with a given retinoid was not well correlated with the net accumulation of RBP. For example, retinoyl amide did not stimulate RBP secretion but was moderately effective in stimulating RBP accumulation. Thus, the secretion of RBP does not appear to be necessary for the stimulation of the net accumulation of RBP.